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1. In November 1963, the USSR was .offering abroad licenses on the l
) follewing chemlcal processes: !
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a. rocess for the production of weak nitric acid.

ik

b. Continuous process for the production of .alkoxysilanes,

c. Process for the production of hydrogen peroxide 4
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PROCE.S FOR THE PRODUCTIJN OF WEAK NITRIC ACID

The proposed process allows the proauction of nitric
acid with a monohvdrate concentration of 47-35 Y.

The process requires, as starting material for the
procuction of weak nitriec acid, synthetic ammonia and
air, with both these materials being oreviously puri-
fied, in addition to which the air is subiected to water
scrubbing.

The chemism of the process resides in the catalytic
oxidation of ammonia by air under atmospheric pressure
and in the absorption of nitric oxides nnder a pressure
of 3¢5 = L atm, GCaseous as well as liquid armmonia may
be used, while atmospheric air is utilised for the oxi-
dation of ammonia.. .

The provosed process for the oroduction of werk nitric
acid is characterised by the followin~ ountstandins fea-
tures 2

1, The process whereby nitrous cases are cooled
nrinr to comnression has been counled with the nro-
cess of scrnbbing ammonia salts awav {rom the gases.
Both nrocesses are buing carried out in the same
anonaratus.e

2 In contrast to other methods wherein heat resul-
tin~ from the oxidation of nitrous gases is drawn
avav by wayv of cooling water, the proposed nrocess
calls for the oxidation of comprossed gases within

an unrcooled and insulated oxidising device with the
oxidation reaction heat bheirnm acrurmlated by nitrous
rases, which raises considerably their iemperature.

This heat serves to warm up the zases flowing inte
the rocumeratiom turbine which brines abont a hirch
dersrce of rccuperation energy that is beins consumed
in compressing the nitrous rases (the recnperation
percentare being about 40-43%).

Fe Instead of packed or bubbling absorbers, an
absorntion tower featuring sieve nlates esnecially
perforrfated for the pirnose is bheing used for carrving
ont the absorniion processs This tower is copecially
decivned to insure a considerubly widened =—hase contnct
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surface which imparts a high speed to the masse
transfer. Owing to the above, the entire process
of acid synthesis is considerably speeded up and
the degree of nitric oxide absorption thus achieved
is considerably higher than when nroceeding by wy of
hooded towers designed for bubbling system opneration,
L, The process calls for an equivment consisting of
control, measuring and self~regulating instruments and
blockins devices desirned to insure continuity, st.ble-
ness and safetv of operation as well as accidentefree
stoppase of the installation with an overating. staff
rediuced to a minimime
The chart renroduced herebelow shows the technical and
economical data arrived at by comparing the pronosed oprocess
wi.th rell=nown nrocesses designed for the nroduction of
nitvric acid nwnder atwmospheric opressure (l 1 atm) and under
a pressure of 8 -9 atm 3
Denomination Unit of M e £t h d
Measure 1.5 atoe L.l ate 8~9 at
Io Canital Exnen~—
~ diture
a)in terms of T/T of HNO3
stainless steel per 24 hrsa 1.05 1495 1.13
b)in terms of ce~
ramic rings T/T of HNOq
per 24 hrs’ nil 18,6 nil
¢ )investments of
canital % 100 110 140
ITJoxnioitation. exe
pendtture ¢
a) amrmonia consume
vtion T/T of HNOj
PRExRAxREEN 00283 04285 0.292
b) catalyst consum-
ption G/T of HNO4 0.049 0,06~ 0e25m
0.049 0.175
c) electric power
consumption VICH/T 200 125 380
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One ton HNO3 requires, under five vprocess lines,

0.15 man-hour and 0,37 man~hour under two »rocess °
lines. The outmut of one nrocess line is 135 T

HNO, monohydrate per 24 hours. The total yield in

terins of nitrogen is 95-96 %
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CO TIMUQUS POCPsS TOR TUE PRODUCTICH OF ALTOXYETL AN

The proposed wethod allows the production of high ;urity
¢opounds used in ¢l manufacture of sexd-conductor uatem
!‘ialﬁlo : .

¥oll-'210vm mothods, used progently in the production of

alkoxysialnes, hive Leen hithorto bu.ed on the intcracticn

reaction of apprapriaso chlorosilanes with aleuilols, causing
hylroehloric neicl S8 to bo rc¢ioased, while a t1lds reuction .
talkos place, invoiviug hydrochlorie aciq a1d the cnd nrow-

duct w 2ikoxysvilone e vith eulove:Ler bedng formod ondg reaulting

in a substantizl lowering of the alloxysilane ¥ield, TuO DaAdie

mum product yield, vhon applying vellelnoswn praccsges, has been
anounting to Lo-iy o, :

TLe proposed procoss 2llovs a yield fipure ranging from £9

t0o tho theoreticnl, TLiu rosults is arrived at throusgh ¢ detere
mined selection of the interrelation of the copounas, ontirnin
tonporzture and tha high speed with vhich hydrochlorie acid gag
is romoved frem tho reaction nix uree In this way, tho cendizionsg
of synticsis ang “wosorption that have been found, CREUYQ unl ine

4

crease of the ylold of ithe end product by 35«45 Vo

~
Tho procoss for ilio syntheeil;g of alkoxysilones 4g belng ecarrieg
out in a rezctor, allsuving a rapid and couplete blonding of the
compoun:ds undor tho Touired temperiturs and a kipgh in&caaity
¢f tha maspexchan o Jduring the desorpiisn of the Lydrochlorie acid
s e
The cutmut of e reactor is erual to 7C0 ez o /hour per 1 ecuble
metor capaclty wish L0 apparstuses vorking without inlerrustio .,
Thoese apvaratuscs ave comnect in dcsign,'featuring £kl sizes
and are easy to build, cingy made of rlasgy, porcelaln, niclkcle
“olyondenuy alloy,‘cn:zzsclled steel. Seoparate elements of the
apparatuses moy by nede of fluorplastios, vinylplastics and
Ploxiglass,

The production of al¥%oxysilonos in aceordance with tho proposed
Procc3s is characterized I3 tho following material end utilitiog
requiremonts calculaicd for ¥ kg of coumploted product g

CthI‘OC’Jilﬂnel:-u‘¢06n~oca 1e2 Lo
J\l«’.’.‘OILOloouoooooo‘icvo-oqo 1.6 X;{,‘
::tCi_‘.K}‘o-ooog~o.coootuoano 6.01‘{3
sleciric potms‘.’.......... 0.6 Kz,
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DiOCESS FOR THE PROMCTION OF Y RGCEY PERGIDE

Hydrogon peroxide is widely used as an astive oxidtéing
agont in the textile aud food industrios, in the produc—
tion of building material, in medicine, for orzanic syn-

e thesis purpases ond in a number of other Andustrial, appliie
catianag, C - ‘ :
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The anthraquinone process for the production of hydrogaen
peroxide is Lknovm to bo the most economical of all thbd
rngthods devised for industrial purposes. It consistis

in the allkiylanihraguinome « or & uixture of allrylanthrae
quinonog = boing subjcotcd to a catalytie hydro_onativn
in an or; nic solvent modium, followed by an oxidation
through oxygen. '

The reduction and oxidation reactlons sre carried out .
wvithin tho org'nic solvent medium, intended to dissolva
anthraguinone, The efficlency of tho process, as a
wholey dcponds cn. both the chemical activity und the
solubloness of the anthraquinone, as well as on the Ace
tivity and tho sclectivity of ths hydrogenation catalyste

In ordor to ensure the reguired soloctivity for the
catalyst, it 1s subjocted to a spooial treatment, which
varies cccording to the conditions under which the hydroge=
nation process has been arried out and the proporties of

tho onthraquinone selectod for the production of hydrogen
p.mﬁdO °

By uesin; such a catalyst, 1t has bcon poseidble to Aincrease
- the output of tho apparatuses 1.5 = 2 timos, thus reducing
by 30«40 % the cost of producing hydrogon peroxide,

* This makes it possiblo for the pracess to be carricd out
under the maxirmim high conecentration of enthraquinones,
allowing highor hydrogenction phace tomperaturos. 7he
especially processed catalyst onsures an optinuy propore
tion of mixod anthraquinones in the working solutio:n,

Thia latter ndvantage: almost eliminates the noceselity
of poriodical chinging e or extensive roegencration e
of the working solutisn, :
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Procoss for the proiductiocn of hyironen peroxide (cont'd)

By applying detezmined proportions of anthraquinone

" and a proporly procosged catzlyst, a sslution is obe
todined with a hydrogen peroxide concontration of
28=45 % by weight.
Tids new process dses not re uire any intricate eguipe
meats all tho apparatuscs intended for the bLydrogenaw
tion, oxidation, oxtraction and dryin; of the working
solution are made of aluuinium and stocl,
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